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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a reliability for 
transmitting/receiving a variable length message. 
SOLUTION: In the case of dividing the variable length 
message into a plurality of packets and 
transmitting/receiving the packets, a flag END FLAG 
denoting whether or not the packet is a final packet 
among a plurality of the packets configuring the message 
and a count of a counter in the prescribed number of bit 
to be incremented or decremented depending on the 
packet sequence in a plurality of the packets configuring 
the message and automatically restoring from a 
maximum value to a minimum value or vice versa are set 
to the packets and the resulting packets are 
transmitted/received. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In a transmitting and receiving method of a variable length message which divides a 
variable length message into two or more packets, and transmits and receives it, A flag which 
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shows whether it is a final packet of two or more packets which constitute a message, It is a 
counter of the number^of s 0re.deterfnined-;bits added, or; subtracted according to an order of a 
packet of two or more packets which constitute a message, the enumerated data — the 
minimum from the maximum — or a transmitting and receiving method of a variable length 
message setting enumerated data of a counter which returns to the maximum automatically as a 
packet, and transmitting and receiving them from the minimum. 

[Claim 2]A transmitting and receiving method of a variable length message reproducing a 
message based on said flag contained in a receive packet, and said enumerated data in a 
transmitting and receiving method of the variable length message according to claim 1. 
[Claim 3]In a transmitting and receiving method of the variable length message according to 
claim 1 or 2, A transmitting .and receiving method, of a variablejength .message detecting lack, of 
a packet required since 3 message is constituted based on said flagcontained in a receive 
packet, and said enumerated data, and demanding resending of a lack packet. 
[Claim 4]A transmitting and receiving method of a variable length message setting a message 
number for identifying a message as a packet, and transmitting and receiving it in a transmitting 
and receiving method of a variable length message of a statement in one paragraph of claims 1- 

[Claim 5]A transmitting and receiving method of a variable length message setting an interruption 

level according to a transmission priority of a message as a packet, and transmitting a high 

packet of a priority preferentially in a transmitting and receiving method of a variable length 

message given in one paragraph of claims 1-4. , 1|>; .. h „, . : 

[Claim 6]A division means characterized by ppmpflsjrig. th^ fplioyying tp p!iyide a variable length 

message into two or more packets, A counting means of the number of predetermine.d bits added 

or subtracted according to an order of a packet pfa flag setting means which sets up, a flag 

which shows whether it is a final packet of two prmpre packets divided by said division means, 

and two or more packets divided by said division means. .. •': ;,. 

A counting means by which the enumerated data return tp the minimum or the maximum 

automatically from the minimum from the maximum. 

Enumerated data by flag set up by said flag setting means, and said counting means 

[Claim 7]Transceiving equipment of a variable length message provided with a 'reproduction; 
means which reproduces a message in transceiving .equiprpent of ..the variable, .length message 
according to claim 6 based on said flag contained in a receive packet, and said enumerated data. 
[Claim 8]ln transceiving equipment of the variable length message according to claim 6 or 7, 
Transceiving equipment of a variable length message provided with a request sending means to 
detect lack of a packet required since a message is constituted based on said flag contained in a 
receive packet, and said enumerated data, and to require resending of a lack packet. 
[Claim 9]Transceiving equipment of a variable length message equipping one paragraph of claims 
6-8 with a message number setting-out means to set a message number for identifying a 
message as a packet, in transceiving equipment of a variable length message of a statement. 
[Claim 10]In transceiving equipment of a variable length message given in one paragraph of 
claims 6-9, Transceiving equipment of a variable length message, wherein it has a priority order 
setting means which sets an interruption level according to a transmission priority of a message 
as a packet and said transmission and reception means transmits a high packet of a priority 
preferentially. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



JP-A-2003-218936 



3/18 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method and device which transmit and 

receive a variable length message. 

[0002] 

[Description of the Prior Art]The transmitting and receiving method of the variable length 
message divides a message into a fixed-length packet and it was made to transmit is known (for 
example, refer to JP.05-1 0301 6,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
transmitting and receiving method of the conventional variable length message. In the 
conventional transmitting and receiving method, the length information of a packet number and a 
message is added to a part of message at the transmit-terminal side. Whenever it transmits a 
packet, the packet number is ************** e d, and in the receiving terminal side, while 
detecting omission of a packet based on a packet number, reception of the message for length 
information is checked. However, in such a conventional transmitting and receiving method, there 
is a problem that the length between couplings of a message will be restricted by the number of 
bytes of the area which stores the length information of a message. 

[0004]Since a code special to the packet number of the beginning and the last is assigned by the 
transmit-terminal side in the conventional transmitting and receiving method, the packet code of 
the beginning and the last is identified by the receiving terminal side and a start and end of 
message reception are judged, When discontinuity arises in the last packet number, in the 
receiving terminal side, there is a problem that lack of the packet in front of [ of the last 
packet ] one is undetectable. 

[0005]The purpose of this invention is to raise the reliability in transmission and reception of a 

variable length message. 

[0006] 

[Means for Solving the Problem](1) A flag which shows whether an invention of claim 1 -is a final 
packet of two or more packets which are applied to a transmitting and receiving method of a 
variable length message which divides a variable length message into two or more packets, and 
transmits and receives it, and constitute a message, it is a counter of the number of 
predetermined bits added or subtracted according to an order of a packet of two or more 
packets which constitute a message — the enumerated data — the minimum from the maximum 

- or from the minimum, enumerated data of a counter which returns to the maximum 
automatically are set as a packet, and are transmitted and received. 

(2) A transmitting and receiving method of a variable length message of claim 2 reproduces a 
message based on said flag contained in a receive packet, and said enumerated data. 

(3) A transmitting and receiving method of a variable length message of claim 3 detects lack of a 
packet required since a message is constituted based on said flag contained in a receive packet, 
and said enumerated data, and requires resending of a lack packet. 

(4) Set a message number for identifying a message as a packet, and a transmitting and receiving 
method of a variable length message of claim 4 transmits and receives it. 

(5) A transmitting and receiving method of a variable length message of claim 5 sets an 
interruption level according to a transmission priority of a message as a packet, and transmits a 
high packet of a priority preferentially. 

(6) A division means by which an invention of claim 6 divides a variable length message into two 
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or more packets, A flag setting means which sets up a flag which shows whether it is a final 
packet of two or more packets divided by said division means, A counting means by which it is a 
counting means of the number of predetermined bits added or subtracted according to an order 
of a packet of two or more packets divided by said division means, and the enumerated data 
return to the minimum or the maximum automatically from the minimum from the maximum, It 
has a transmission-and-reception means to transmit and receive a packet which has a flag set 
up by said flag setting means, and the enumerated data by said counting means. 

(7) Transceiving equipment of a variable length message of claim 7 is provided with a 
reproduction means which reproduces a message based on said flag contained in a receive 
packet, and said enumerated data. 

(8) Transceiving equipment of a variable length message of claim 8 detects lack of a packet 
required since a message is constituted based on said flag contained in a receive packet, and 
said enumerated data, and is provided with a request sending means to require resending of a 
lack packet. 

(9) Transceiving equipment of a variable length message of claim 9 is provided with a message 
number setting-out means to set a message number for identifying a message as a packet. 

(10) Transceiving equipment of a variable length message of claim 10 is provided with a priority 
order setting means which sets an interruption level according to a transmission priority of a 
message as a packet, and transmits a high packet of a priority preferentially by said transmission 
and reception means. 

[0007] 

[Effect of the Invention](1) According to the invention of claim 1 and claim 6. the data length of 
a message is not restricted by the number of bits of a counter (counting means) so that 
enumerated data may reach and change to the maximum or the minimum, even if it uses the 
counter (counting means) of the limited number of bits. A message with long data length can be 
transmitted and received correctly. Even if single packet message SPM which comprises a single 
packet in a sent received message, and the multi-packet message MPM which comprises two or 
more packets are intermingled, Lack of a message and a packet can be prevented and the 
reliability in transmission and reception of a variable length message can be raised. 

(2) According to the invention of claim 2 and claim 7, a message with long data length is also 
certainly renewable. 

(3) According to the invention of claim 3 and claim 8, lack of a packet can be detected certainly 
and the reliability in transmission and reception of a variable length message can be raised. 

(4) According to the invention of claim 4 and claim 9, lack of a message can be detected and the 
reliability in transmission and reception of a variable length message can be raised. 

(5) According to the invention of claim 5 and claim 10, during transmission of a long message, it 
can be made to be able to sink below the high message of transmission priorities, such as 
instruction information (command) and control information, and can transmit. 

[0008] 

[Embodiment of the Invention]The transceiver format of the variable length message of 1 
embodiment is explained. Drawing 1 shows the split method, packet number (it abbreviates to PN 
hereafter), and message number (it abbreviates to MN hereafter) of a message. These packet 
number PN and message numbers MN are mentioned later. It divides, transmits [ according to 1 
embodiment ] a message and receives by the physical layer further rather than a packet on the 
frame of the length which can be transmitted and received with one command. 
[0009] Drawing 1 (a) shows the generation frame of the message (hereafter, it is called a single 
frame message and abbreviates to SFM) of the length which can transmit by one frame. In this 
example, two single frames (it abbreviates to SF hereafter) are generated from the two single 
frame messages SFM. 

[0010] Drawing 1 (b) is longer than one-frame length, and shows the generation packet and 
generation frame of a message (hereafter, it is called a single packet message and abbreviates to 
SPM) of 1 or less packet length. [ of length ] In this example, the respectively separate packets 
1 and 2 are generated from two single packet message SPMs, further, three frames are 
generated to the first SPM and four frames are generated to the following SPM. Both of the 
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generation frames of the message comprise one head frame (it abbreviates to FF (First Frame) 
hereafter), and one or more subordinate frames (it abbreviates to CF (Consecutive Frame) 
hereafter) following it. 

[001 1 ] Drawing 1 (c) shows the generation packet and generation frame of a message (hereafter, 
it is called a multi-packet message and abbreviates to MPM (Multiple Packet Message)) longer 
than 1 packet length. In this example, n packets are generated from the one multi-packet 
message MPM, To a ** (n-1) packet, head frame FF and three subordinate frame CF are 
generated, respectively from the 1st packet, and single frame SF is generated to the n-th 
packet. 

[001 2] Drawing 2 shows the format of the frame generated from the variable length message 
shown in drawing 1 . An advice-of-receipt frame (it abbreviates to ACK hereafter), It is a 
message frame which notifies the transmit-terminal side that the transmitted message frame 
was received, and a non-advice-of-receipt frame (it abbreviates to NACK hereafter) is a 
message frame which notifies the transmit-terminal side that the transmitted message frame 
was not able to be received. 

[0013]ln drawing 2, PCI is a code of the 1-byte length showing frame classification, such as 
single frame SF, head frame FF, subordinate frame CF, advice-of-receipt frame ACK, and the 
non-advice-of-receipt frame NACK, and is defined beforehand. 

[001 4] Additional information is data of the 1-byte length showing packet number PN, the 
message number MN, and an interruption level (it abbreviates to IL hereafter), and shows drawing 

3the format. 

[0015]Packet number PN is data of triplet length which comprises the final packet flag END 
FLAG and the counter CNT, and shows drawing 4 t he format. In drawing 4 . the final packet flag 
END FLAG is a flag showing whether it is a final packet in the multi-packet message MPM which 
comprises two or more packets, and 1 is set to packets other than 0 and a final packet at a final 
packet, respectively. 

[001 6]The counter CNT is a 2-bit counter formed in order to prevent lack of the packet at the 
time of transmitting and receiving the message which comprises two or more packets. The value 
of the counter CNT expresses an order of two or more packets which constitute one message. 
However, each counter value over the frame of the single frame message SFM, the packet of 
single packet message SPM. and the leading packets of the multi-packet messages MPM is set 
to 00 (B). On these specifications. (B) is given to the end of a binary number and it distinguishes 
from a decimal number. 

[001 7]To the subordinate packet and final packet following the leading packets of the multi- 
packet messages MPM. the counter value of 01 (B) - 11 (B) is repeated and set as each packet 
according to an order of the packet in a message. That is, the counter value 01 (B) is set to the 
subordinate packet following leading packets, the counter value 10 (B) and 1 1 (B) are set as 
each packet in order of below, and it returns to 01 (B) automatically again from 1 1 (B) which is 
the maximum of 2 bits. 

[0018]Although the count up counter which enumerated data increase according to an order of 
the packet in a message is raised to an example in this 1 embodiment and it explains it, the 
backward counter in which enumerated data decrease according to the order of a packet may be 
used. When enumerated data reach the minimum, it is made to return to the maximum 
automatically again, when using a backward counter. The counter which sets up the order of a 
packet in a message, and its enumerated data may not be limited to 2 bits, but may be more than 
a triplet or it. 

[0019]Thus, by setting up packet number PN in the receiving terminal side. When 0. i.e. packet 
number PN, is 000 (B), both the final packet flag END FLAG and a counter value, They are the 
single frame message SFM or single packet message SPM, The final packet flag END FLAG can 
distinguish that they are the leading packets in the multi-packet message MPM, when a counter 
value is [ 0, i.e., packet number PN, ] 100 (B) in one. The final packet flag END FLAG is a 
subordinate packet in the multi-packet message MPM, if counter values are either 01 (B) - 11 
(B) in one. The final packet flag END FLAG can distinguish that it is a final packet in the multi- 
packet message MPM. if counter values are either 01 (B) - 1 1 (B) in zero. 
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[0020]To advice-of-receipt frame ACK and the non-advice-of-receipt frame NACK, the same 
packet number as a reception frame is set up. 

[0021]Next, in drawing 3 . the message numbers MN are 3 bit data showing the turn of the 
message for every interruption level IL, and repeat and set up the values from 000 (B) to 1 1 1 (B) 
for every interruption level IL. 

[0022]Interruption level ILs are 2 bit data showing the transmission priority beforehand 
determined according to the classification and application of a message, setting the value 00 (B) 
to the interruption level of the 1 st highest ranking — the order of the following — the value 1 0 
(B) is set to the 3rd ranking, and the value 1 1 (B) is set to the 2nd ranking for the value 01 (B) 
at the 4th lowest ranking, respectively. For example, a high interruption level, i.e., a high 
transmission priority, is set to various kinds of instruction information (command) and control 
information. 

f0023l Drawing 5 shows the example which transmits two or more packets of a different 
interruption level IL. When having transmitted the multi-packet message MPM of the interruption 
level 3 (the 4th ranking). If the Request to Send of the message of the interruption level 2 (the 
3rd ranking) is during transmission of the packet 2, or immediately after transmission, 
Transmission of the untransmitted packets 3 and 4 of the interruption level 3 is postponed, and 
the packet 1 of the interruption level 2 is preferentially transmitted after transmission of the 
packet 2 of the interruption level 3. If the Request to Send of the message of the interruption 
level 0 (the 1 st ranking) is during transmission of the packet 1 of the interruption level 2, or 
immediately after transmission, Transmission of the untransmitted packet 2 of the interruption 
level 2 is postponed, and the packet 1 of the interruption level 0 is preferentially transmitted 
after transmission of the packet 2 of the interruption level 2. 

[0024]lf transmission of the message of the interruption level 0 is completed, the message 
(packet 2) of the high interruption 2 of transmission priorities will be most transmitted in the 
message which has interrupted transmission. If transmission of the message of the interruption 
level 2 is completed, the message (packets 3 and 4) of the interruption 3 which has interrupted 
transmission will be transmitted. If the Request to Send of the message of interruption level 1 
(the 2nd ranking) is during transmission of the packet 4 of the interruption level 3, or after 
transmission, the message of interruption level 1 will be transmitted after transmission of the 
packet 4 of the interruption level 3. 

[0025]Thus, the message of each transmitted interruption level IL, In the receiving terminal side, 
as shown in drawing 5 , the message (SPM) of the interruption level 0 is received most early, The 
message (MPM) of the interruption level 2, the message (MPM) of the interruption level 3, and 
the message (SPM) of interruption level 1 are received in order of below. 

[0026]The format of the various frames explained above is arranged. Drawing 6 shows the format 
of single frame SF. SF.DL in a figure expresses the data length of single frame SF. Drawing 7 
shows the format of head frame FF. FF.DL in a figure expresses the data length of head frame 
FF. Drawing 8 shows the format of subordinate frame CF. CF_DL in a figure expresses the data 
length of subordinate frame CF. Drawing 9 shows the format of reception / non-advice-of- 
receipt frame ACK/NACK. In this frame, it has reception / unreceived status 4-bit in the 1st 
byte, and, in reception, in 0000 (B) not being received, 0001 (B) is set up. Packet number PN of 
reception / non-advice-of-receipt frame ACK/NACK sets up the same packet number as a 
receive packet. 

[0027] Drawing 10 shows the composition of the transceiving equipment of 1 embodiment. 
Transceiving equipment is provided with the application part 1 , the packet generation part 2, the 
transmission frame generation part 3, the frame transmitting and receiving controller 4, the 
reception frame bond part 5, and the packet bond part 6. In the application part 1 , various kinds 
of application software is working, the various messages which received from other 
communication terminal devices are incorporated, and the various messages for transmitting to 
other communication terminal devices are generated. 

[0028]The packet generation part 2 is provided with the PN information generating part 21, the 
message dividing part 22, the IL judgment part 23, the response message generation part 24, and 
the resending control part 25, The outgoing message generated by the application part 1 is 
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divided into a packet, and the packet of single packet message SPM, the leading packets of the 
multi-packet message MPM, a subordinate packet, and a final packet are generated. 
[0029]The detailed composition of the PN information generating part 21 of the packet 
generation part 2 is shown in drawing 1 1 . The PN information generating part 21 is provided with 
the transmitting PN information storing part 214 PN information bond part 21 1, the END FLAG 
deciding part 212 and the Counter deciding part 213, and last time. The transmitting PN 
information storing part 214 has memorized last time number PN (refer to drawing 4) of the 
packet which transmitted last time. The END FLAG deciding part 212 determines END FLAG of 
the packet which transmits this time based on the last packet number PN. The Counter deciding 
part 213 determines the counter value of the packet which transmits this time based on the last 
packet number PN. PN information bond part 21 1 combines the counter value determined by 
END FLAG determined by the END FLAG deciding part 212, and the Counter deciding part 213, 
and generates number PN of the packet which transmits this time. 

[0030]The message dividing part 22 of the packet generation part 2 divides into a packet unit the 
outgoing message generated by the application part 1. The IL judgment part 23 sets up the 
message number MN for every interruption level while it judges the interruption level of an 
outgoing message and determines interruption level IL of the additional information mentioned 
above. The response message generation part 24 generates response messages, such as packet 
request sending, based on packet number PN of a receive packet, and the checked result of the 
message number MN. The reproduction control part 25 controls packet resending based on the 
non-advice-of-receipt frame NACK from the receiving terminal side. 

[0031]The transmission frame generation part 3 divides the transmitting packet generated by the 
packet generation part 2 per frame, and generates a transmission frame according to the various 
frame formats mentioned above, the frame transmitting and receiving controller 4 transmits a 
message to other communication terminal devices per frame — while carrying out, a message is 
received per frame from other communication terminal devices. 

[0032]The reception frame bond part 5 sends receiver response indications, such as the non- 
advice-of-receipt frame NACK, to the resending control part 25 while combining a reception 
frame and reproducing to a packet. 

[0033]The packet bond part 6 is provided with MN information check part 61, the packet bond 
part 62, and PN information check part 63, combines the receive packet generated by the 
reception frame bond part 5, and reproduces it in a message. MN information check part 61 has 
memorized the message number MN of the packet which received last time, carries out 
comparative collation of the message number MN of the packet which received this time to the 
message number MN of the packet which received last time, is in agreement, and checks 
disagreement. 

[0034]Drawing 12 shows the detailed composition of PN information check part 63 of the packet 
bond part 6. PN information check part 63 is provided with the receiving PN information storing 
part 634 the receiving PN information storing part 631, the END FLAG judgment part 632, the 
Counter judgment part 633, and last time. The receiving PN information storing part 631 has 
memorized number PN of the packet which received this time, and the receiving PN information 
storing part 634 has memorized last time number PN of the packet which received last time. The 
END FLAG judgment part 632 carries out comparative collation of the END FLAG value of the 
packet which received this time to the END FLAG value of the packet which received last time, 
is in agreement, and judges disagreement. The Counter judgment part 633 carries out 
comparative collation of the counter value of the packet which received this time to the counter 
value of the packet which received last time, is in agreement, and checks disagreement. 
[0035]The packet bond part 62 combines a receive packet based on MN information and PN 
information, and reproduces a series of messages. 

[0036]Drawing 13 and drawing 14 are flow charts which show the message transmission program 
of 1 embodiment. The transceiving equipment of 1 embodiment will execute this message 
transmission program, if an outgoing message is outputted from the application part 1. In Step 1, 
the packet generation part 2 divides into a packet unit the outgoing message incorporated from 
the application part 1. The length of a message for a long time from one-frame length The 
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message of 1 or less packet length. That is, in the case of single packet message SPM, one 
packet is generated, and when the length of a message is longer than 1 packet length, two or 
more packets, such as leading packets, a subordinate packet, and a final packet, are generated. 
[0037]At Step 2, the packet generation part 2 checks whether the message after split 
application is the single frame message SFM or single packet message SPM. In the case of SFM 
or SPM, it progresses to Step 3, and zero is set as END FLAG, it sets zero as Counter, 
respectively, and packet number PN is set to 000 (B). On the other hand, when the messages 
after split application are not any of the single frame message SFM and single packet message 
SPM, either, it progresses to Step 4, and it is checked whether they are the leading packets in 
the multi-packet message MPM. In the case of the leading packets of MPM, it progresses to 
Step 5, and one is set as END FLAG, it sets zero as Counter, respectively, and packet number 
PN is set to 100 (B). 

[0038]When it is not leading packets of MPM, it progresses to Step 6, and it is checked whether 
it is a final packet of MPM. In the case of the final packet of MPM. it progresses to Step 7, it 
sets zero as END FLAG, sets up the value which added 1 to Counter at the front counter value, 
and determines packet number PN. Since a counter value is periodically set up in 01 (B) - 1 1 (B) 
to have mentioned above, when the last counter value is 1 1 (B) of the maximum, 01 (B) of the 
minimum is set as this counter value. 

[0039]On the other hand, when it is not a final packet of MPM, it progresses to Step 8, and the 
value which added one to Counter and added 1 to the front counter value is set as END FLAG, 
and packet number PN is determined noting that it is a subordinate packet of MPM. Since a 
counter value is periodically set up in 01 (B) - 1 1 (B) to have mentioned above, when the last 
counter value is 1 1 (B) of the maximum, 01 (B) of the minimum is set as this counter value. 
[0040]Progressing to Step 9, if setting out of END FLAG and Counter is completed, the packet 
generation part 2 generates a transmitting packet based on interruption level IL, the message 
number MN, and packet number PN. At continuing Step 10, the transmission frame generation 
part 3 divides a transmitting packet per frame, and generates a transmission frame. In Step 1 1 , a 
message is transmitted to other communication terminals in a frame unit by the frame 
transmitting and receiving controller 4. 

[0041]In Step 21, the timer T which set up advice-of-receipt frame ACK or the receiving waiting 
time of the non-advice-of-receipt frame NACK is started. At continuing Step 22, it is checked 
whether advice-of-receipt frame ACK or the non-advice-of-receipt frame NACK has been 
received. When ACK and NACK both have not received, it progresses to Step 23, it checks 
whether receiving waiting time passed and the timer T has passed the deadline of, if the deadline 
of is not passed, it returns to Step 22, and it waits for reception of ACK or NACK. 
[0042]When receiving waiting time passes and the timer T passes the deadline of, it progresses 
to Step 25, and the number of times which resent the same packet checks whether it is less 
than the number of times K set up beforehand. When there are few retry counts of the same 
packet than the predetermined number K, it progresses to Step 26, and the same packet as the 
packet which transmitted last time by the frame transmitting and receiving controller 4 is resent. 
On the other hand, when a retry count reaches the predetermined number K, it progresses to 
Step 27, and packet transmission is stopped, it returns to Step 1 , and transmission is redone 
from the leading packets of a message. 

[0043]It is checked whether packet number PN contained in the non-advice-of-receipt frame 
NACK which he followed to Step 24 when the non-advice-of-receipt frame NACK was received 
at Step 22, and was received, and number PN of the packet which transmitted are the same. 
When a receive-packet number and a transmitting packet number are the same, it progresses to 
Step 25, and the number of times which resent the same packet checks whether it is less than 
the number of times K set up beforehand. When there is less number of times which resent the 
same packet than the predetermined number K, it progresses to Step 26, and the same packet 
as the packet which transmitted last time by the frame transmitting and receiving controller 4 is 
resent. On the other hand, when a retry count reaches the predetermined number K, it 
progresses to Step 27, and packet transmission is stopped, it returns to Step 1 , and 
transmission is redone from the leading packets of a message. 
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[0044]lt is checked whether packet number PN contained in advice-of-receipt frame ACK which 
progressed to Step 28 when advice-of-receipt frame ACK was received at Step 22, and 
received, and number PN of the packet which transmitted are the same. When a receive-packet 
number and a transmitting packet number are the same, it judges that the packet which 
transmitted was normally received by the receiving terminal side, and progresses to Step 29. In 
Step 29, it checks whether transmission of a series of messages has been completed, if 
transmission of a message is completed, message transmission processing will be ended, when 
transmission of a message is not completed, it returns to Step 2, and the message transmission 
processing mentioned above is repeated. At Step 28, when the packet number contained in 
advice-of-receipt frame ACK which received is not in agreement with number PN of a 
transmitting packet, it progresses to Step 27, and packet transmission is stopped, it returns to 
Step 1, and transmission is redone from the leading packets of a message. 
[0045]Thus, the final packet flag END FLAG which shows whether it is a final packet of two or 
more packets which constitute a message when dividing a variable length message into two or 
more packets and transmitting and receiving it. It is the counter Counter of the number of 
predetermined bits added or subtracted according to an order of the packet of two or more 
packets which constitute a message, the enumerated data — the minimum from the maximum — 
or the enumerated data of the counter Counter which returns to the maximum automatically 
being set as a packet, being transmitted and received, and from the minimum. Since the message 
was reproduced based on the enumerated data of the final packet flag END FLAG contained in a 
receive packet, and the counter Counter, The data length of a message is not restricted by the 
number of bits of a counter so that enumerated data may reach and change to the maximum or 
the minimum, even if it uses the counter Counter of the limited number of bits. A message with 
long data length can be transmitted and received correctly. Even if single packet message SPM 
which comprises a single packet in a sent received message, and the multi-packet message 
MPM which comprises two or more packets are intermingled, Lack of a message and a packet 
can be prevented and the reliability in transmission and reception of a variable length message 
can be raised. 

[0046]Lack of a packet required since a message is constituted based on the enumerated data 
of the final packet flag END FLAG contained in a receive packet and the counter Counter is 
detected, Since resending of the lack packet was required, lack of a packet can be detected 
certainly and the reliability in transmission and reception of a variable length message can be 
raised. Since the message number for identifying a message is set as a packet and was 
transmitted and received, lack of a message can be detected and the reliability in transmission 
and reception of a variable length message can be raised. 

[0047]Since interruption level IL according to the transmission priority of the message is set as 
a packet and the high packet of the priority was transmitted preferentially further again, During 
transmission of a long message, it can be made.to be able to sink below the high message of 
transmission priorities, such as instruction information (command) and control information, and 
can transmit. 

[0048]The correspondence relation between the component of a claim and the component of 1 
embodiment is as follows. Namely, in the message dividing part 22, the END FLAG deciding part 
212 a division means a flag setting means, In the Counter deciding part 213, the frame 
transmitting and receiving controller 4 a counting means a transmission and reception means, 
The reception frame bond part 5 and the packet bond part 6 constitute a reproduction means, 
the response message generation part 24 constitutes a request sending means, and the IL 
judgment part 23 constitutes a message number setting-out means and a priority order setting 
means, respectively. Unless the characteristic function of this invention is spoiled, each 
component is not limited to the above-mentioned composition. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the split method, packet number PN, and the message number 
MN of a message. 

fDrawing 2l lt is a figure showing the format of the frame generated from the variable length 
message shown in drawing 1 . 

[Drawing 31 It is a figure showing the format of additional information. 
[Drawing 4l lt is a figure showing the bit format of packet number PN. 

[Drawing 5]It is a figure showing the example which transmits two or more packets of a different 
interruption level IL. 

[Drawing 6l lt is a figure showing the format of single frame SF. 

[Drawing 7] It is a figure showing the format of head frame FF. 

[Drawing 8l lt is a figure showing the format of subordinate frame CF. 

[Drawing 9] It is a figure showing the format of reception / non-advice-of-receipt frame 

ACK/NACK. 

[Drawing 10llt is a figure showing the composition of the transceiving equipment of 1 
embodiment. 

[Drawing 11 lit is a figure showing the detailed composition of PN information generating part of a 
packet generation part. 

[Drawing 12]It is a figure showing the detailed composition of PN information check part of a 
packet bond part. 

[Drawing 13l lt is a flow chart which shows the message transmission program of 1 embodiment. 
[ Drawing 14]lt is a flow chart following drawing 13 which shows the message transmission 
program of 1 embodiment. 
[Description of -Notations] 

1 Application part 

2 Packet generation part 

3 Transmission frame generation part 

4 Frame transmitting and receiving controller 

5 Reception frame bond part 

6 Packet bond part 

21 PN information generating part 

22 Message dividing part 

23 IL judgment part 

24 Response message generation part 

25 Resending control part 

61 MN information check part 

62 Packet bond part 

63 PN information check part 

21 1 PN information bond part 

212 END FLAG deciding part 

213 Counter deciding part 

214 Last transmitting PN information storing part 
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631 Receiving PN information storing part 

632 END FLAG judgment part 

633 Counter judgment part 

634 Last receiving PN information storing part 
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#^PN (H4#M) *EBttO"Ct>4. END flag&5eoP 
212«. MTB©/<4r? h*^PNJcS-5t>r^@S^-r 
h ©END FLAC?:^5E-rSo Counter^a52l3 

urn®'**? v^PNicm-j^-csmmm-rz^ 

W-t}'} PNflMRfito%ff2XL 
«. E(© FLAC^Sa3212-C^S^tlfcEND FLACi Counter 

[0 0 3 0] h*fi£SU2©y 9-tE-S?ftfMG2 2 

tt. r 7' ~> 3 >gp i -c£j&3 nfcitii^ » *- y 
» hmttK»ai-rs. i L*ijsa52 3 urnm* » 

TS„ J6Sy vfe-S?*JSSaB2 4tt. h©^ - 
Mrs^x. ^Tv hwaae*ttir©ji5Sy 9-fe-y*4 

sstSo w^*ijiaia5 2 5«. afwa*flii*»6©^Mii 

*D7U-ANACK«:StS(,>-r^-ir»v hWii^iiJai-r 

So 

[0 0 3 1 ] itfi7U-A£agf53W:. /^»HflfeJiS» 
2r-^£L//c3Hfs^'^ ? h ^7 U-A^ffifc^Sdb, ± 

-Awaits. 7u-AMsftt«aia54ii. fifejims 
*ss^> -^t-y^7 u-A^fir-cim-rs-rsii 
hie tbmmi&jm&frhs v-Amn-v 

[0032] ^{gy U-Ate^aB5ttS<l7 U-A^ 

a n a c k t£ tcD^mmi&mm^nmmm^ 2 5^m 



[0 0 3 3] *>rv Vm^mt. MNtt$g^* s> 
61, ittrv hM^SP6 2te=fc0 f PNt»fB?-^ 9 9&B 
3 . ^ft? U - A*g£a$ 5 -C£)& 0 tt&M'Vr v 

[00341 112 (i/^ ^ OPNtlftf j 10 

**»8 3©*Mfl&*fiR*5*-*-. PNt«f S j*a6 
3«. ««PNtll«*tt»6a. END FLAG«eSP632. Co 
unter*lseaiJ633*J«tOfill@SeP Nt*$Bfc»«jSIS634£tfi 

it t» s. sft p n mnmmixtt-te^m&m u ic^tr 

v h©#-^PN*fattLrfcf3. SiTta££PNtiHB»M 
8B634««r@a<f Ofc-rt* 9 F©#-stPN£12ttL-T<,> 
6. END FLAC*IJSgP632«. -^dSft LtV^T 'J b ©END 

FU\Gffi*frilSMb/c-''t-Jry F- ©END FLAGffi<fci£$£M 
^Ot- S:, *-&*£B£-rS. Counter#IJ^g(5633«. 

h©*9>2Ha£Jfc«IHteLT-ac. *-gc£?- 
[0035]^»HS*»62B > MN«*4PN« 

[ 0 0 3 6 ] m 1 3 fej:t>i 1 4 b. -9m<DBm<Dst 

— ^J6©»j*©i£*ra£»*. r ^ >J T - f> 3 >gp 1 Hp 
hmm* -jt- wax ^si, c ©y ? i^ft 

T'P^ASrSltff S„ ^r^^HCi^r, rtfvb 30 

^BSgp2 7- v 3 >gp 1 -tp^m.*) iLMcmmj 
bmmcfm-tz. .>.?*-£; 

Og$*si7l/-ASJ;f)fi< 1 X* -V h SJ^T©^ s» 
■fe— -^f£t>^,uyifJlJ-<dr v b^v-b — v^SPM© 

[0 0 3 7] **-»:72"C. hifiSS(52«^«llitt 

g/ctt*»$0U;^ 9 bJ 9-b-i^S PMfrS-frSrflttS 40 
ITS. SFM*fcttSPM©»£tt*?^:/3^it#. 
END FLACCC 0 £ , CounterfC 0 ^^tl^timMh, 

h#-^PN^0 0 0CB)i-TS o #£wasfg© 
^ .^-b-^75^»y;l/-7 u-Ay 7fe-ySFMteJ;i>' 

^>$ou/-?ir? h> 9-fe-^s PM©i>-rn-c4>#t,>t§ 

^int-; v^-rc*-,, h> v-fe-^MP 

M©^©^^"^ h#>5#>£Bilg-r3o MPM©5fcsS 
;<>r 9 h ©Jft^-ttX 'vjt*. END FLAGfC 1 £ . 
Counters: O^r-en-en^U, ^'-Jr? h#^PN41 
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[0 038]MPM(D»^'J h-C&b*«tet£X?'7 
END FLAGfCO^rg^L, CounterfCltf©*'? >£-<fi{C 

£, ttfc. Jd&0fcJ:5K:#?>*--ffiW:0 1 cb)~i 

1 (B)©«HrJ9S!ttK:ttJ£S*.a©'r. tJI5]CD*'7> 
*H8#&:*fil©ri (B)©i#tt^-lHl(D*^>*-ffl 
{C«/JMB©0 1 (B)*ggf5„ 

[0039] — MPMflJIft/^ » h"Ca:t»»£tt 
Xx^7"8^ji*. MPM©SEH/S^y F-cS.iiLt 
END FLAGfC 1 £CountertCi|rF©;t7'i7>$-fiitC 1 

i^L/cj^c^-io^-fiikiO i(B)~i 1 (B)©ffiH 
■csS8Wtci93£sn4©-c> mrmo^^^^-fii*^^ 
fii©i 1 (B)©i#«^-iii©A'^>^-fiiicft^ffl©o 
1 cB)*893er5. 

[ 0 0 4 0 ] END Fb\G<!;Counter©^Sa s it&7 0fce>X 
-<;H L, ^^-^fpfMNiiJ:^? Ff-fPN 

{ifc^ido. i*ft ^ u-A**BE-r*. xf-^i ice 

*iC=«t:. 7U-A^ISftffJia)g|54CCj;fp7U-A^ficf 

[0 0 4 1 ] ltCfclir. S^jlft]7U-A 

ACK*fc»qF5WIiW9l7 b-ANACKOfd^B? 

U-ANACKfc*mUfc*>5*»*WIB-rS. ACKfc 

AT » 7"0fc*>5*>*5gS:0 > 5f -C AT 9 7*LTC»J&W 
tltf^T- Z-sRO. ACK^fc«NACK©Sfl 

[0 04 2] ^ft^^B#PS*5^ii|or^-Y-7-T*5$^ 
A7 7^l/fcSolWf »7"2 5^il* t 151— /<-^9 h 
^WiML/clU^Ai^a&g^b/clil^K «fc 5 il>ai»36»53&» 
*Si^^„ la)-/^-v h©WSJ0j»36«ia3eil«KJ:») 
^c^tfrttx^2,7-2 e^jt*. ^ u-Aiis<l©Jia) 

gC4CCJ;i5fiF[li*mb/c^-->-^ hiim— (Dj-vtv bZW 

[0 04 3] Xf-;7'2 2-r^FS(13»I7 U-ANAC 

milftl7U-ANACK{C^$tlS^^9 hffPNi 
iSfgO/c-?^? h©#^-PNi*«l5l— *>§*>?:8i^ 
S 0 9<l^9 h##ia!fi^*» hS^i*S|lI-©lS 



11 

»RJ£ 0 fc@tt K <fc «3 4>ft (, » A^^gtBt s o rj 
— /< v/ h L A:@B»36J»je@» K J: K> *i>ft t> £ # 
\t7,7-~jVZ e^it*. 7 u-Ai§S{f$ij®igp4fc:«i:«5 
BU[Hl^(tb/c^ , -y^ f- tlal— <D^>r~j h£Hi£-r£„ — 

[0 0 44] ^^-^ 72 2ra©a*D7 L-AACK* 
SHI L fctB^tt^ r '^2 8 ^jl*. ^ft L fcSffiia 
yU-AACKtC^gft*,;^-, h##P N igflLfc 

t^f^ - 2 gN*t*. ^f^2 9m — m<Dj ■> 

fe - *<Omm*%J 1/ i* 5 A 5 £flkB 0. ^ ? fe - V 

•fe - ^© itHI**^ 0 "C (, » ft t * f - y 7" 2 

<3. ±J&L1tjtyk-i?mmtm*:UM&*. ftfc. * 

ftSA-Jr-;, h#4f#5*<t^ hOtfPNi- SL/ft 
CO 04 5] C©<fc^K:. nJSEfi* -,-fe-i>4ffi#©/< 

-TS**'"^ 7 1-77 i^END FLAGi . M vt-i?*:ffifc? 
&6S3SL<Or<ir v \-<Dfy<Drf*rv h ©JlF^ciSDrflnlTS 
fcttj^SC-rSHffSb'^ hifcO^^-CounterT*-? 

r . *©st«ffi e a/HB^ s /c ttS/NB#> e> 

fc^ffl'N g Kj^fcmiHr 5 1> 9 > £ - CountertDif-gfcffi 

tlSfta&'ff ■? hy^yEND FLAGfc<fc -Coun 
ter©lt^filtcS-5tir^ ;<-fe-^£|?£TSJ:5ftl/ 
fc©T. RB^ftfcfcf? Hfc©*^>*-CountBr*fflt» 

•5<fc^ftCi*5ft< . A v fe-^©7 r -£g#S27v'>£ 
-©tf* htt«c«fc9IWIBSftSi:£tt&»,». Sfc. t=- 

#>6flff?£3ft-2>>'> iOUK-Jr s PMi. 

ffiifc©^--?--;, h*«jn5v;^^ y h^-^-fe- 

[0 04 6] S/c. hfC^gtiSg**^-?-? 
h 7 7 t^END FLACto J; O'* 3 > £ -Counter©itiyiK: 

a-^ory vt-y^tsfci&M&^'y? h© 
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•fe - y©i*§fi fcfc- tit ^fiffltt *isi±3-esc4**t?* 

9-te-5/©^£&1ftat?t, oj^gy ^-fe-y©i*Sft 
[0 04 7 ] S^KSfc^ ^^fe-^©iiM@5feM4fc 

10 ©-C-, si^ ^-fe-^©iMm*(c^ti#g (37>f) 

^Jaitflgftcb'oSimSTtWWi©*!,^ 9 -b-a?*«ij 

[0 048 ] ^F^f**©l5H©«fi£S^i-||iS©^ 

^ 9 fe-i>7>iaa52 2 sWTMM^a*. END FU«^i^g|52 
12*77 ifW&^Wi^:. Counter^Sgf52 1 3 tffttt 

^s*. 7i/-Aa6sm*na!iau4*iaB«3*a*. 
*. jt>§y ^-fe-^^a52 4*jsas»**a*. il 

20 ZZifiMvH- y#^H3£*ate J: i>'®7fcj@{ilg 

je^as-etnetiflisEri. ft*j. *^©^mwft^ 

<ft**fttoftl»PR0 v «*JiW*tdLhiB»lSK|BSES*l 
5fe©-Cttft(,> 0 
[Sffi©®^ft^] 

tan ^^-y©waiA^ 5 FifPNfc 

[02 ] 0 1 (CSVT BJ3E*y »-fe-y*>^*sJESh4 
7U-A©7*-v-> h?r^-r0-C$).2> D 

[S3] ftinflHR©7*~--?7 h*^-riar*4. 

30 [04] A^ 7 Ff^PN©t'-;F7*-77F^ 

[05] Sft5-f >*-77 - h W I LOflBSOrt 

[0 6] -»^7l,-ASF©7*-75^it 
0-t?4>^, o 

[07] 7cal7U-AFF©7*-v^ h^-T0-C 

[08] «6l7l/-ACF07*-v, FiwtHr 

40 [09] Sm/3Fafta»i7U-AACK/NACK 

©7*--7-v h*/j^-r0r-*s o 
[010] — mmvfcmoim&mmmcDffii&zfn-rm 

[011] 3EJS9S© P Ntf S^^g|5©i«fflft 

[012] HS^SfPOPNfllft?* 7fS©# 

*fflft1tfiS;**-r0-c* ^> 0 

[013] — |Qfi©j&I8©y 9 -b-vmm^a 95 A 
^■T7a-ft- hf*§ 0 
50 [014] 013 CC^< . -mm<D&1&<DS yk-i> 
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1 T-JVt- v-3>SP 

2 >*4r«, h£flE» 

3 mm? u-A^gts 

4 7U-Aaafi*HWS$ 2 

5 U-A^-^gP 2 

6 A«r „ Mg^gfl 
2 1 PNtf#^Sgi5 

22 y»*-i?»inp 10 6 

2 3 I L«^gp 6 
2 4 l£S^7-fe-S?4JSSa5 * 6 
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1 P Ntt$gfe^g|5 
END FLAG&SSB 
Counter&5!93 
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END FLACfRISpP 
Gounter«£S|S 
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Counter=01~n 
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